Purpose. Although the demand from patients for integrative medicine is increasing, complementary medicine services are still quite heterogeneous and have not been incorporated into clinical routine. The aim of this study was to systematically evaluate improvements in side effects and quality of life associated with a hospital-based integrative medicine program in the modern breast cancer patient care setting. Methods. In a cross-sectional study, integrative health counseling and treatment were evaluated in women with breast cancer. Over a 15-month period, data for 75 patients from an integrative medicine consultancy service with standardized operating procedures were collected at the University Breast Center for Franconia. At baseline, the patients answered a questionnaire on their medical history, symptoms, and the treatment goals they were hoping to achieve with integrative medicine. In the follow-up, patient-reported outcomes related to side effects of conventional cancer treatment and patients' quality of life were analyzed. Results. Among 60 patients with the therapy goal of reducing the side effects of conventional treatment, 46 (76.7%) were successful. Among 57 patients hoping to improve disease-related quality of life, 46 (82%) reported success. Whereas patients with metastatic disease achieved a reduction in the side effects of conventional therapy, quality-of-life improvements were predominantly achieved by patients with a good treatment prognosis. Conclusions. Breast cancer patients benefit from the counseling and treatment provided with integrative medicine in all phases of tumor disease. Integrative treatment services should be included as part of patient care in clinical routine work to offer patients the maximum quality of care and safety with complementary therapies. Keywords integrative medicine, complementary and alternative medicine, breast cancer, oncology, patient care, side effect management, quality of life
Introduction
The prognosis for patients with breast cancer has clearly improved over the past few years. With the increasing number of breast cancer survivors, attention is now turning to the side effects and possible sequelae of cancer therapies and patients' quality of life. Cancer treatments are often associated with side effects and a reduction in the quality of life, creating an additional burden for patients. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] These may be some of the reasons why increasing numbers of breast cancer patients nowadays wish to make use of complementary methods as supportive measures in cancer therapy. 12, 13 In the United States, Australia, and Europe, 38% to 60% of all cancer patients use complementary and alternative medicine (CAM) for therapeutic support during 1 Friedrich Alexander University of Erlangen-Nuremberg, Erlangen, Germany 2 Hospital Bayreuth GmbH, Bayreuth, Germany the course of their disease. 12, 14 The percentage is even higher in breast cancer patients, among whom-depending on the cancer stage-it can be as high as 90%. 15, 16 The main motivations for CAM use are to alleviate therapy-induced toxicity, to have an opportunity to become actively involved in the therapy, to improve physical health, and to increase the chances of curing the cancer. Studies have confirmed that an integrative approach can help reduce the side effects of modern cancer therapies as well as cancer symptoms. [17] [18] [19] [20] [21] There is good evidence for the efficacy of mind-body medicine and healthy nutrition and physical training, especially endurance training, in the treatment of breast cancer patients. [22] [23] [24] [25] [26] [27] Witt et al 28 define integrative medicine in oncology to be "a patient-centered, evidence-informed field of cancer care that utilizes mind and body practices, natural products, and/or lifestyle modifications from different traditions alongside conventional cancer treatments. Integrative oncology aims to optimize health, quality of life, and clinical outcomes across the cancer care continuum and to empower people to prevent cancer and become active participants before, during, and beyond cancer treatment." Integrative medicine "reaffirms the importance of the relationship between practitioner and patient, focuses on the whole person, is informed by evidence, and makes use of all appropriate therapeutic and lifestyle approaches, health care, and disciplines to achieve optimal health and healing." 29 It addresses "the full range of physical, emotional, mental, social, spiritual, and environmental influences that affect a person's health," drawing on both conventional and complementary approaches within the current medical system." 30 It has also been reported that CAM can improve patients' quality of life. 15, 31, 32 In particular, this study includes naturopathic therapies from the European tradition in patients' treatment as part of integrative medicine. Naturopathy is a whole medical system with a deep European history of traditional philosophies and practices. 33 From a medical point of view, naturopathic medicine refers to all naturopathic treatments that focus on prevention, treatment, and optimal health through the use of therapeutic methods and substances that encourage individuals' inherent self-healing process. 34 The classic naturopathic treatments-namely, balanced lifestyle, hydrotherapy, exercise therapy, phytotherapy and nutrition-were of particular importance in this analysis. 35 A recent analysis showed that most patients were interested in obtaining the relevant information from the physician treating them. 36 However, the information sources about CAM used by patients are at present still very diverse, including not only health care professionals and CAM providers, but also print and mass media, family and friends, the internet, self-help groups, and health-insurance companies. In addition, patients often do not discuss the use of CAM with their oncologist because breast cancer hospitals and departments do not have any infrastructure available for integrative medicine. [37] [38] [39] [40] [41] [42] [43] [44] This lack of communication poses a potential hazard because it might lead to drug interactions or even noncompliance.
Integrative counseling and therapeutic options are only very rarely available in medical facilities in Germany and are currently limited to a few selected breast cancer centers in which staff members with appropriate training in the field of integrative medicine are present. These services are essentially very heterogeneous and nonstandardized.
The published data on the effectiveness and objectives of integrative medicine are still insufficient. Most of the information derives from studies that include heterogeneous groups of cancer patients in settings outside of routine clinical patient care. It is, therefore, necessary to focus specifically on the patients' needs and to collect more data on improvements in side effects and in quality of life in breast cancer patients in a standardized setting.
The aim of the present study was to assess patients' adherence to integrative medicine recommendations developed through a standardized process as well as to evaluate the self-reported improvement in side effects and quality of life by integrative medicine in breast cancer patients. In addition, the question of which patient groups benefit most from the use of integrative medicine was explored.
Methods

Patients and Description of Study
This retrospective, single-center, cross-sectional study was conducted in the Department of Gynecology and Obstetrics at Erlangen University Hospital. Recruitment started in January 2016, and the last patient was included on March 28, 2017. Patients were included if they had a diagnosis of breast cancer and had sought medical advice regarding integrative medicine. All the patients also received standard conventional treatment for their carcinomas.
At admission, the patients were asked to complete our previously published validated and standardized questionnaire (IMed questionnaire) to provide their medical information, lifestyle information, interest in complementary and alternative therapies, details of their physical and mental state, and individual goals in relation to integrative medicine. 45, 46 In accordance with internal standard operating procedures, an individual treatment plan that included all traditional European naturopathic medicines-namely, lifestyle regulation therapy, exercise therapy, hydrotherapy, phytotherapy, and general healthy nutritional therapywas developed for each patient in an interdisciplinary conference for integrative medicine composed of gynecologists, naturopathic physicians, physiotherapists, psychooncologists, internal specialists, and nutrition experts. The detailed standard operating procedure of the integrative medicine consultation service are described in a previous work. 45 During a second visit, the treatment plan was introduced to the patient, and all therapy recommendations were thoroughly discussed. The patients were asked to implement the treatment plan at their own responsibility. It was not necessary for patients to comply with all therapy recommendations.
A one-time follow-up interview was conducted with patients who had received their treatment plans at least 2 months previously. Our retrospective study was based on this interview. The patients were contacted by a member of the study team by telephone or during their next appointment at the hospital. 46 The interview included standardized questions on treatment compliance, physical state, therapy goals, improvement in side effects, self-reported quality of life, and general satisfaction with the integrative medicine consultancy service (see the follow-up questionnaire in the online appendix, available at http://journals.sagepub.com/ home/ict/supplemental-data).
All consultants of the integrative medicine service are gynecologists and specialists in the field of integrative medicine, with long-standing experience and expertise. They have completed an additional qualification for naturopathy and a special curriculum that includes a specified education regarding integrative medicine and complementary therapies, practical work, and an exam at the regional State Medical Association.
The study protocol was in accordance with the Declaration of Helsinki and was approved by the ethics review committee Friedrich Alexander University of Erlangen-Nuremberg (Study Protocol Number: 255_16 B). Written informed consent was obtained from all.
Outcome Measures and Statistical Considerations
Data on patient and tumor characteristics were collected from the clinical records. Information on the patients' expectations regarding integrative medicine was taken from the IMed questionnaire.
During the interview, patients were asked if they were currently applying the individual treatment recommendations or, if not, for how long they did implement them. If patients were currently carrying out the treatments, or if they had used them for at least 4 weeks, this was assessed as being adherent to the treatment plan. Only patients who had received the individual recommendation in their treatment plan were included in this analysis.
Success in achieving individual therapy goals was assessed using standardized questions in which patients had to assign grades from 1 (extremely satisfied) to 6 (very unsatisfied). "I don't know" responses were excluded from the data. If patients assigned 2 grades, all calculations were done with the poorer grade.
For further analysis, patients were considered to have fully reached their individual therapy goals if they answered 1 (very satisfied) or 2 (satisfied) or were considered partially successful in achieving their therapy goals if they answered 3 (partly satisfied) or 4 (partly dissatisfied). Factors influencing the achievement of reduced side effects of conventional tumor treatment and improvement in quality of life were investigated.
Improvement in symptoms since the initial integrative medicine consultation was measured using 7 grades ("Yes, the symptom stopped," "Yes, significant improvement," "Yes, slight improvement," "No, unchanged," "No, slight deterioration," "No, significant deterioration," and "I don't know").
Evaluation was performed using descriptive analyses. The Kruskal-Wallis test was used to test for significance between the ratings of reduction of side effects/improvement of disease-related quality of life and state of disease and course of disease, respectively. Spearman's rank correlation was used to test for significance between the ratings of reduction of side effects/improvement of disease-related quality of life and continuous data-here, age. Missing data were excluded from the analysis. The software program R (version 3.3.2; http://www.r-project.org) was used for statistical analyses. A P value <.05 was considered statistically significant.
Results
Patient Characteristics
Since the initiation of the integrative medicine consultancy service in the Department of Gynecology and Obstetrics at Erlangen University Hospital, a total of 106 patients have attended it. Of 91 patients who met the inclusion criteria, 10 patients had died before a follow-up interview could be conducted. Data could not be collected for a further 6 patients. In all, 75 patients who answered the IMed questionnaire and also the follow-up questionnaire were included in the final analysis. Younger patients with a recent diagnosis of breast cancer who were undergoing chemotherapy made particularly frequent use of the integrative medicine advice service.
The patients' demographic data and baseline characteristics are shown in Table 1 . Apart from 1 patient who completely declined conventional treatment, all the patients received standard, conventional therapy. The patients' mean age at study entry was 52.5 ± 12.1 years.
The periods between the initial visit to the integrative medicine advice service and the follow-up interview ranged from 8 weeks to 142 weeks (mean 65.5 ± 45.1 weeks). During this period, 54.7% of patients had a change in their conventional cancer medication (n = 41).
Therapy Compliance
The treatment plans included recommendations from all the classic disciplines of traditional European naturopathic medicine, which were complemented with extended European naturopathic treatments such as enzyme therapy, microbiological therapy, micronutrient therapy, and mindbody-based medicine if feasible. The most common therapy recommendations (Table 2) consisted of a well-structured daily routine as well as nutritional counseling (n = 72, 96%), relaxation techniques (n = 71, 94.7%), regular walking (n = 69, 92.0%), enzyme therapy (n = 66, 88.0%), cold facial affusions (n = 61, 81.3%), mild endurance training (n = 54, 72.0%), and oil swishing (n = 51, 68.0%). The mean number of recommendations per patient was 21 ± 6. Patients stated that they were still adhering to the full treatment plan after 4 weeks at a rate of 65.1% ± 14.0%. Compliance with the 20 most recommended individual treatments was assessed. The results are summarized in Table 2 .
Achievement of Therapy Goals
In the baseline questionnaire, patients were asked about the individual goals of treatment that they wanted to achieve by using integrative medicine. The most common goals reported were delaying tumor progression (n = 64, 85.3%); reducing the side effects of conventional therapy (n = 60, 80.0%); stabilizing body, mind, and spirit (n = 58, 77.3%); actively participating in treatment of the cancer (n = 54, 72%); and improving the disease-related quality of life (n = 53, 70.7%). Self-reported achievement of therapy goals is summarized in Table 3 . The items "reduction of side effects of conventional therapy" and "improvement of disease-related quality of life" were included in further analyses to assess factors potentially influencing the achievement of these goals. It was investigated whether the reduction in the side effects of conventional therapy and the improvement in the diseaserelated quality of life were dependent on age, disease state, and progression of cancer. The results are summarized in Tables 4 and 5 .
The ratings for the reduction of side effects differed significantly relative to the patients' treatment state (P = .022). For quality of life, the ratings differed significantly depending on the patients' course of disease (P = .026).
Reduction in Side Effects of Conventional Cancer Treatment
A total of 54 different symptoms-most of them side effects of cancer or of conventional tumor therapies-were reported by patients at the beginning of integrative therapy. By far, the largest number of patients reported tiredness/ lack of motivation/fatigue (n = 51, 68.0%), followed by depressive mood (n = 26, 34.7%), impaired cognitive function (n = 22, 29.3%), climacteric symptoms and hot flushes (n = 20, 26.7%), and polyneuropathy (n = 18, 24%). Climacteric symptoms/hot flushes, polyneuropathy, bone pain, back pain, sleep disturbances, constipation, and dysgeusia were also frequently reported. Table 6 provides a summary of self-reported reductions in symptoms experienced by the patients.
Discussion
Although breast cancer patients use CAM therapies particularly often, at a rate of up to 90%, there is still only a small amount of information available on the potential benefits of the integrative care approach in the clinical setting. 14, 47 To the best of the authors' knowledge, the present study is the first to focus exclusively on breast cancer patients who participated in an integrative therapy program based on standardized operating procedures that are incorporated into routine clinical work with patients in a hospital setting. The a At the follow-up interview, the patients were asked how satisfied they were with the extent to which their treatment goals had been achieved (1, extremely satisfied; 2, very satisfied; 3, satisfied; 4, adequate; 5, dissatisfied; 6, very dissatisfied; don't know). Of the 75 patients enrolled, only the patients who stated each treatment goal at the baseline were included in the analysis of the achievement of individual therapy goals. Only patients who stated this goal at baseline were included in the analysis (achieved = rated at 1 + 2; partly achieved = rated at 3 + 4; not achieved = rated at 5 + 6). b Spearman's rank correlation. major treatment goals for breast cancer patients who made use of the integrative medicine advice service were to achieve an improvement in their disease-related quality of life and a reduction in the side effects associated with cancer treatment; they described this as having been well achieved or very well achieved using the integrated approach. Success in improving quality of life was associated with a curative treatment situation; patients with metastatic disease reported a reduction in the side effects of conventional cancer therapy. The treatment plans that the patients received were very comprehensive, with a mean of 21 separate recommendations per patient, and included lifestyle interventions as well as treatments for specific symptoms or side effects of therapy. In the integrative medicine service, evidence-based integrative therapies 23, 25, 27, 48 as well as effective integrative methods with experience-based efficacy 49, 50 and tradition were used. [51] [52] [53] The overall treatment compliance was very good after 4 weeks. Only integrative therapies with higher expenditure of time or amount of work and lower acceptance showed somewhat lower compliance (eg, oil swishing, hot hay flower sachet, peeling with olive oil and sugar). Integrative therapies are usually long-term forms of treatment, and lifestyle interventions often need some time until they can be sufficiently implemented by patients.
48,54 The 4-week time interval was chosen because it was hypothesized to be a long enough duration for patients to experience treatment effects of integrative medicine because it is known that many integrative treatments only become effective after some treatment time. 51 At the same time, it was still possible to assess compliance with integrative procedures that were used to treat short-term symptoms. The present study examined whether patients experienced an improved quality of life as a result of the full counseling provided by the integrative medicine consultancy service. The majority of patients stated that they were able to achieve this treatment goal extremely well or very well. This finding is in accordance with a randomized trial in which breast cancer patients received either multicomponent complementary treatment or usual care alone. After 3 and 6 months of treatment, the women reported a good level of achievement of previously set individual therapy goals and an improvement in their quality of life. 47 Our study shows that improvement of quality of life is associated with a curative treatment situation and good prognosis. Patients who suffered tumor progression achieved the treatment goal to a noticeably lesser extent.
One of the most frequently reported reasons for using integrative medicine is to try to reduce the side effects of conventional therapies, and this was also the treatment goal most commonly reported by patients in the present study. 39, 55, 56 When asked about specific symptoms, most patients state that integrative medicine leads to improvements that are slight or moderate. However, a large proportion of patients still feel that there is no change in the symptoms concerned. In particular, control of decline in cognitive function, depressive mood, and musculoskeletal pain still require significant improvement, whereas tiredness and fatigue, as well as gastrointestinal symptoms, can usually be well controlled with integrative medicine. Overall, more than half of the patients included in the present study stated that a reduction in side effects had been achieved. Reductions in side effects were associated with metastatic disease at baseline. A possible explanation is that treatment for metastatic disease usually involves long-term chemotherapy, which can continuously entail unwanted side effects. Integrative medicine appears to be a suitable option for helping patients in this situation.
The present study has several strengths and limitations. It should be noted that it was a retrospective, single-center cross-sectional study that included a clearly defined, homogeneous group of patients. However, the number of participants was very small, at only 75. Hence, only a few patients could be included in the respective subgroups. Among 91 patients who initially met the inclusion criteria, a follow-up interview could not be conducted in 16 patients, resulting in a very high response rate overall. Because the analysis was conducted exclusively in the setting of the integrative medicine consultancy service, there was no control group. However, the study revealed several interesting aspects that will require further analysis in comparison with patients who are not receiving integrative care.
The integrative medicine consultancy service forms part of a specialized breast cancer center at a university hospital, so that there may have been potential bias in relation to the study population. However, the service was open to all patients, regardless of where they were receiving cancer treatment, and a few outside patients also made use of the service.
Satisfaction, quality of life, and treatment effects were analyzed using self-reported outcomes in patient follow-up interviews. Validated questionnaires such as the FACT-B or distress thermometer were not used in this study. The major reason for this is that these questionnaires are not suitable to get answers to the questions of adherence to the integrative program and satisfaction of breast cancer patients who were treated with an integrative approach. In addition, the patient follow-up was mainly carried out by phone, and the intention was to take up as little of the patients' time as possible and minimize inconvenience for them. For similar reasons, strict follow-up appointments at specific dates were not set for the patients, who are usually seen regularly and over a long period of time in our care, leading to a wide time range between the baseline assessment and the follow-up. Another limitation was the large variance of the follow-up periods in the retrospective study design. This retrospective analysis should be followed up with a prospective design in another study in which patients are interviewed at the same specific follow-up date with validated instruments.
The study also has a variety of strengths, however. Very few data are available regarding quality of life and reduction of side effects in homogeneous groups of cancer patients. This study concentrated specifically on breast cancer patients because they are reported to be among the most frequent users of complementary therapy.
14,57 Data were acquired using only standardized questionnaires at the baseline and follow-up visits. The rating scales used in the follow-up questionnaire were based on school grades. This was meant to make it as easy as possible for the patients to answer the questionnaire because this grading system is familiar for them. Direct communication with the patients in the follow-up interviews also ensured that the patients understood all the questions correctly and answered the questionnaire in full, providing high-quality data.
The hospital's integrative medicine consultancy service is unique because it is at present the only service that follows a standardized and validated procedure leading to the treatment recommendations of integrative medicine. The patients have an opportunity to receive integrative treatment from an oncologist who also has specialist training in naturopathy. 45 All the integrative treatment recommendations are documented carefully in the medical record, ensuring that the cancer treatment genuinely goes hand in hand with integrative medicine, providing a high level of treatment safety.
Conclusions
This study shows that integrative medicine can contribute to a reduction in the side effects of conventional cancer treatments and can help patients improve their subjective quality of life. It, therefore, appears reasonable to offer an integrative approach as part of standard patient care. The coordination of integrative medicine with conventional cancer treatment and the implementation of standardized procedures would ensure that patient care can be provided at maximum quality standards, with the highest standard of information and with maximum treatment safety. In future research, it would also be of interest to compare the quality of life with and without integrative care in women at different stages of disease. This is one of the first studies to carry out a systematic evaluation of patients' adherence to a naturopathic program integrated into a hospital breast cancer service by standardized operating procedures. The findings are intriguing but must be confirmed in further studies with prospective design and larger numbers of patients.
of data from the study. AKT and JS performed the statistical analysis. CCH, AKT, SD-D, and PAF contributed to the analysis and interpretation of data. CCH and AKT drafted the manuscript, and all authors revised the final draft critically for important critical content. All authors have given final approval of the version to be published.
Declaration of Conflicting Interests
The author(s) declared the following potential conflicts of interest with respect to the research, authorship, and/or publication of this
